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Figure 1.1: A three-planet epicyclic gear train with a fixed ring gear. 
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Figure 2.1: Phase shifts required to alizn the separated sun gear averages 
in a three-planet gear train. 
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Figure 1.2: Separation window functions for a three-planet gear train: a) Wpo wer (t), b) 

W sum (t). 
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Figure 4.2; Sun gear separations (window = w^^t)) - no fault. 
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ure 4.3: Sun gear separations (window = w sum (t)) - no fault. 
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Figure 4 A: Ordinary, combined & modified sun gear averages (window = w power (t)) - no fault. 
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Figure 4.5. Ordinary, combined & modified sun gear averages (window = vv, (t)) - no fault. 
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Figure 4.6: Sun gear separations (window = \v power (t)) - fault. 
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Figure 4.7: Sun gear separations (window = w ium (t)) - fault. 
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ire 4.8: Ordinary, combined & modified sun gear averages (window = w 0 „ wer (t)) - fault. 
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Figure 4.9: Ordinary, combined & modified sun gear averages {window = w, lim (t)) - fault. 
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Figure 4.13: Planet separation windows for a five-planet gear train: a) w powe Jt), b) w sum (t). 
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Figure 4.14: Residual signal kurtosis values. 
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Figure 4.15: Spectra of sun gear averages at 350 lb ft torque showing resonance band. 
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Fmire 4.16: Sun war averages, 425 lb ft toraue. vort rim accelerometer. 
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Figure 4. 1 7: Sun gear averages, 425 lb ft torque, starboard ring accelerometer. 
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Figure 4.18: Sun vear averages. 350 lb ft toraue. vort rinv accderometer. 
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Figure 4.19: Sun gear averages, 350 lb ft tonme. starboard ring accelerometer. 
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Figure 4.20: Sun gear averages, 300 lb ft tomue, port rim accelerometer. 
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tire 421: Sun gear averages, 300 lb ft torque, starboard ring accelerometer. 
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Figure 4.22: Sun gear averages, 2b0 lb ft torque, port ring accelerometer. 
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Figure 4.23: Sun gear averages, 250 lb ft torque, starboard ring accelerometer. 
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Figure 424: Sun gear averages, 200 lb ft torque, vort ring accelerometer. 
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Figure 4.25: Sun gear averages. 200 lb ft toraue, starboard rinv accelerometer. 
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Figure 4.26: Sun gear averages, 16b lb ft torque, port ring accelerometer. 
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re 4.27: Sun gear average*, 165 lb ft torque, starboard ring accelerometer. 
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Figure A. 28: Spectra of sun gear averages at 350 lb ft from a gearbox without a 
sun gear fault. 



